Interplay between ATM and ATR in the regulation of common fragile site stability.
Common fragile sites are specific genomic loci that form constrictions and gaps on metaphase chromosomes under conditions that slow, but do not arrest, DNA replication. These sites have been shown to have a role in various chromosomal rearrangements in tumors. Different DNA damage response proteins were shown to regulate fragile site stability, including ataxia-telangiectasia and Rad3-related (ATR) and its effector Chk1. Here, we investigated the role of ataxia-telangiectasia mutated (ATM), the main transducer of DNA double-strand break (DSB) signal, in this regulation. We demonstrate that replication stress conditions, which induce fragile site expression, lead to DNA fragmentation and recruitment of phosphorylated ATM to nuclear foci at DSBs. We further show that ATM plays a role in maintaining fragile site stability, which is revealed only in the absence of ATR. However, the activation of ATM under these replication stress conditions is ATR independent. Following conditions that induce fragile site expression both ATR and ATM phosphorylate Chk1, suggesting that both proteins regulate fragile site expression probably via their effect on Chk1 activation. Our findings provide new insights into the interplay between ATR and ATM pathways in response to partial replication inhibition and in the regulation of fragile site stability.